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SUMMARY 

During the summer of 1975 1. a water- quality survey for 
No'nquon River was conducted tO' determine the impact of 
cO'ntrO'lled discharges O'f effluent from the Port Perry lagoons 
O'tt, stream-flow quality, and what acceptable BOD5 lO'ads cO'Uld 

be accommodated by the river at various times during the year. 

The study included water-quality monitoring at selected 
locatiO'ns O'n the Nonquon River from a podnt upstream of the 
sewage outfall tO' the Hamlet O'f Seagrave, and estimating 
design flows for the river near Port Perry (Station #l/Oi2HG101) 

Water quality in the NonquO'n River upstream of the 
sewage outfall was fo^und to have nutrient concentrations 
which could cause biological nuisances and suspended solids 
concentratiO'ns more than the 15 mg/1. The high nutrient 
levels were probably due to decompose ing vegetable matter 
which was abundant in the stream bed. 

Samples of the effluent from the Poxt Perry lagoons 
varied widely in quality, especially in terms of BOD5 which 
sometimes exceeded 15 mg/1. Nutrient and suspended solids 
concentrations also fluctuated substantially. As a result, 
the impact of the effluent discharge on downstream water 
quality was not fO'Und to be a direct functiO'n of the 
discharge rate. 

Stream- flow velocities for the Nonquon River during 
the survey were found to be too low to be measured by the 

instruments. According to spot measurements o^f flows 
during 1973 and 1974, "zero" flows were recorded. Estimates 
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of minimiim, flows averaged over seven consecutive days for 
various return periods (e.g. IQ'-^q - seven day minimum flow 
for a recurrence interval of 10 years) yielded flows during 
the summer and fall that were in the range of one to two 
cubic feet per second at Station #1. 

In assessing the capability of the Nonquon River to 

satisfactorily assimilate sewage from Port Perry in terms 
O'f BOD5 , dissO'lved oxygen and nutrient ^ it appeared that 
there were, at best, limited capacities during all months 
with the probable exception of March, april & May. The 
present inflow to the lagoons is about 0.32 MGD. Provided 
that the effluent quality with respect to BOD5 and phosphorus 
concentrations is maintained at 15 mg/1 and 1.0 mg/1 res- 
pectively, it is considered that a daily lagoon discharge, 
equivalent to^ the present daily sewage flow of about 0i.32 MGD , 
can be safely assimilated by the No^nquon River during the 
period November tO' May. However,, the volume of sewage 
generated during the period June tO' October should be 
retained in the sewage lagoons for subsequent discharge. 
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RECO'MMENDATIOWS 



li The sewage should be chemically treated to reduce the 
BOD5 conceotration to at least 15 mg/1 prior to 
being diecharged. 

i* Phosphorus concentrations in the final effluent should 
be reduced to 1 mg/1 or less from the levels measured 
during the 1975 survey. 

1« During the months from June to October inclusive, nO' 
effluent should be discharged to the NonquO'n River. 

4, During the five month period from November to March 
a continuous effluent discharge with a maximum BOD5 
load of 50_ lbs . per day to the Nonquon River should be 
allowed. Under winter conditions^ the final effluent 
should be aerated prior to being discharged, 

1, The sewage accumulated in the lagoon during the remainder 

O'f the year should be batch-chemically treated and dis- 
charged during the high-flow period in spring such that 
the design loads established in Table 2 are not exceeded. 



CO'NCLU SIGNS 

li Stream, flows for the Nonquon River near Po'rt Perry 
(abando'ned Station 02HGlO'l) were low,. During d,ry 
years , summer and fall flows over extended periods 
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were estimated to^ be in the range of one to two cubic 
feet per secO'nd. Over shoxt intervals,, it would nO't 

be unusual fox flows to decrease even further as had 
occurred on August 9 and 23, and September 13, 1974, 
Therefore, during summer and fall, the No^nquon River 
has little or no capacity to satisfactorily aeeimilate 
sewage effluent from Port Perry. 

2. Nutrient concentrations, especially phosphorus, in 
the Nonquon River upstream of Port Perry (Station #1, 
Figure 1) were high and were probably due to decomposing 
vegetable matter which abounded in the stream bed. 

3. The quality of the effluent during the 1975 summer 

survey indicated high concentrations of BODs , nutri- 
ents and suspended solids; bacterial counts exceeded 
this Ministry's reco'mmended levels for body-'Contact 
recreational uses . 

4. BOD5 concentrations in the effluent varied widely for 
samples taken during the 1975 survey. 

5. The impact of the effluent discharge from the Port 

Perry lagoons on the No^nquon River was significant, 

especially in terms of reducing dissolved oxygen 
levels . 

a) Dissolved oxygen concentrations were frequently 

reduced to less than 4 mg/1 as far as Station #4, 

about 6.5 miles downstream. The lowest concentra- 
tions of 0'.8 mg/1 and 1.4 mg/1 were recorded for 
StatiO'ns #2 and #3 respectively. 
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b) BO'Dj concentratiions greater than 4 mg/1 were 
recorded as far ae StatiO'n #3^ about 3.2 miles 
downstream. 

c) Nutrient levels in the No^nquon River downstream 
of the lagoo'ns O'Utfall increased, and were likely 
due in part to the effluent diecharge from the 
Po-rt Perry lagoons . 



INTRODUCTTON 



This report was a result of a water-quality study 

designed to determine the impact of the sewage effluent 
discharges from, the Port Perry lagoon system o^n the water 
quality in the Nonquon River. 

TO' simulate ""worst" conditions, the survey was carried 
out under the following conditions : 

1. the sewage lagoons did not receive any chemical treat- 
ment 

2. the effluent was discharged continuously 

3. the rate of discharge was regulated to exceed periodi- 
cally the rate of inflow to the lagoon system to 

assess the stream's assimilative capacity. 

The water-quality data on which the study was based 
was collected at selected stations during the summer of 
1975. The prime parameters considered were nitro^gen (free 
ammO'nia, kjeldahl,-. nitrite and nitrate) total and soluble 
phosphorus^ BOD51. dissolved O'xygen , fecal coliform, fecal 
streptococci, total coliform bacteria and suspended solids. 
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PHYSIOGRAPHY 



The Nonquon River is boarder ed by gently rolling 
terrain in the form O'f a small section of kame moraine to 
the south and drmnlinized till plains to the west and the 

north*. The stream, however, flows through very flat lands 

made up of sand plains west of Poirt Perry ^ and peat and muck 

downstream, to Seagrave, 

HYDROLOGY 



The annual mean stream- floW' yield for the Nonquon 
River Basin was estimated to be approximately 0' . 9 cubic feet 
per second (cfs) per square mile of drainage area. The 
drainage area fO'r the Nonquon River near Port Perry is 
abO'Ut 22 square m,iles (mi ) .. 

. Most of the flow in the Nonquon River occurs in the 
spring when elevated water levels in the surrO'Unding areas, 

provide the necessary hydraulic gradient. Throughout the 
rest O'f the year, flows are usually low and sluggish. 

The only stream- flow station on the Nonquon River was 
at Highway #7 near Port Perry (#02HG101) . Data for this station 
consisted of spot measurements made during the open-water 



*CHAPM^N, L.J. and PUTNAM, D,F. (1972),- Physiography of the 
South Central Portion of SO'Uthern Ontario - Map 2226. 
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periods for 19 73 and 1974 (Table 1) . The station was 
abandO'ned after 1974. O^n June 24, 1975, the flow at water- 
quality Station #2 was measured at 7.1 cfs. Attempts tO' 
measure flows at this station and the other water-quality 

statiO'ns o^n June 24, 1975 and subsequent tO' that date were 
unsuccessful because the stream velocities were too low 
tO' register on the measuring instrument. 

TO' estimate design low flow fo^r the Nonquon River near 
Pox't Perry for sewage assimilation^ the Beaverto^n River near 
BeavertO'n (Station #0i2EC011; drainage areai 109 mi2) was 
selected as the index station,. The Beaverton River Basin 
is the closest basin to the Nonquon River having similar 
physiographic features, and long-term stream- flow records. 
The estimates O'f minimum seven-day flows for the Nonquon River 
near Port Perry were pro'-rated o^n the basis of drainage area 
size (Table 2) . 

WATER USE 



The Nonquon River supports a warm-water biO'ta and is 
used to assimilate sewage from the Port Perry lagoons. 
Recreation use includes fishing. Some species O'f sport 
fishes found in the NonquO'n River are Muskellunge, Large- 
Mouth Bass, Perch, Pumkinseed and Carp. 



WATER QUALITY 



There is one water-quality monitoring statio'n on the 

Nonquon River, located at Seagrave (#17-0'021-040i-02) . The 
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Table 1 - Stream-Flow Measurements, Nonquon River near 
Port Perry at Statio^n #0i2HG10il (Station #1) 
(Drainage Area: 22 miS; Period of Record: 1973 
to 1974) 







1973 Data 




1974 


Data 


Date 


Flow (cfs) 


Date 


Flow (cfs) 


May 


24 




6.4 


Jun 20 


5.8 


May 


28 




65.0 


Jul 12 


3.3 


Jun 


11 




8.4 


Jul 24 


1.6 


Jun 


27 




11.0 


Aug 9 


0.0* 


Jul 


9 




7.2 


Aug 2 3 


0,0* 


Jul 


2 3 




2.8 


Sep 13 


0.0* 


Aug 


3 




2 . 3 






Aug 


2 




6.8 






Sep 


12 




2.6 






Sep 


17 




1.4 






Oct 


1 




1.3 






Oct 


15 




4.7 






Oct 


29 




11,4 






Nov 


1 




16.2 






Nov 


12 




5.9 







* stream-flow velocities were toO' low to register on 
measuring instrument. 



r 
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Table 2 Estimated Streamf lows for the Nonquon River near 
Port Perry (02HG101) , Corresponding Permissible 
BOD5 LO'adings and Lagoon Effluent Discharge Rates 

(Streamflows shown are minimum seven -day average 
values for indicated return periods and months) 



MONTHS 


7Q5* 


BOD5** 


"^Qio 


BOD5 


Effluent Q 




Cf E 


lb/day 


cfs 


lb/day 


cfs 


MGD 


January 


3.4 


50 


2.8 


41 


O'.SO 


0.27 


February 


3.5 


52 


2.9 


43 


0.52 


0.28 


March 


4.7 


69 


4,4 


65 


0.78 


0.42 


April 


16.4 


214 


13 . 2 


19 4 


2 . 34 


1.26 


May 


6.5 


96 


5.7 


84 


1.00 


0.55 


June 


2.1 


m. 


1.8 


26 


0.32 


0.17 


July 


1.7 


25 


1.5 


22 


0.36 


0.14 


August 


1 . 6 


24 


1.4 


21 


0.26 


0.14 


September 


2.0 


29 


2.0 


29 


0.35 


. 19 


October 


2.8 


41 


2.7 


4 
40 


0.48 


0.26 


November 


4.8 


71 


3.9 


57 


0.69 


0.37 


December 


5.2 


76 


4.6 


68 


0.82 


0.44 



*7Q'5 ~ Minimum seven-day average flow for a return period of 
5 years 

**BODc loads are based on a BODc concentration O'f 15 mg/1 fo^r the 

effluent, upstream concentration o^f 2 mg/1 and downstream, 

cO'ncentratiO'n O'f 4 mg/1. 
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record for this station extends back to 1970., Over its 
six-year record, dissolved oxygen levels were less than 
5 mg/1* O'n only four of 48 measuxing dates; the lowest value 
was 2.4 mg/1 (21/6/71 and 20/7/71), Average concentrations 

of total phosphorus and kjeldahl (as N) were 0.066 mg/1 and 
0,85 mg/1 respectively. 

A network O'f six water-quality monitoring stations 
was set up for the 19 75 summer survey (Figure 1) . Water 
samples were collected weekly at Stations 1, 2, 3 and 10 
(effluent ditch) from June 5 to August 8, 1975 (Table 3 
to 8) . In addition, eamples at all stations were collected 
at two-hour intervale over a 24-hour period during June 
24 and July 15, 1975. A similar bi-hourly sampling program 
was conducted during a 12-hour period commencing at 2 
p.m., July 30, 1975,, These intensive sampling programs 
were conducted to obtain diurnal-nocturnal fluctuations 
of the water-quality parameters , and tO' comp,are these 
fluctuations with averages over prolonged intervals, 
A trirhourly automatic water sampler and a continuously- 
recording dissolved oxygen- temperature meter were alsO' 
installed at Station # 3 during June 27 to 29 and July 
16 to 18, 1975. 

The water quality in the Nonguon River above the 
Port Perry lagoon outfall (Station #1), as found during 
the 1975 survey, could be described as having sufficiently 
high concentrations of nutrients to cause biological 



* M,OE's criteria for a warm-water biota (Guidelines and 
Criteria for Water Quality Management in Ontario, 1974). 
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FIGURE I - LOCATION OF WATER QUALITY MONITORING STATIONS 
FOR THE 1975 SURVEY OF THE NONQUON RIVER 



TABLE 3 - Nonquon River - 1975 Water-Quality Study 

Station #1, Konqucn Elver at Highway #7 



DISSOLVED OJ«'GEH(NG/L) 



MEAH 



MAX. 



7.0 



7. 5 



9.1 



9.4 



MIN. 



5,8 



8.3 



10.0 



'1. 1. 



for 
For 



5.7 



6.2 



Lntenslvi 
Lntenslv« 



TEMP'. 



ffllAK 



BOD 



MX. 



1.2 

1.6 
0.6 

24.7 1.6 1,8 

1 

3.0 
22,6 1.9 2.2 

2.0 
25,2 1.9 2.2 

2.0 



sawplliig, bacteita counts 

saBplliig, all O'ther pairsEH 



MIH. 



BACTERIAL/ lOOi ml 



TOTAL 



FECAL 



380 310 

2 , 400 1 , 000 

1.4 1,570 157 

200 90 

370 150 

0.8 610 76 

190 40 

1,070 700 

1.5 493 212 

110 

are geoTTEtric means. 



ters are 



PHOSPKOSOUS 



40 



arlthiiettc meaBS 



STEEP. 



260 
500 

135 
10 
20 
20 
10 

160 
78 

70' 



TOTAL 



0.110 
160 
0.070 
0.085 
500 
0. 120 
0.075 

0. 120 
0..112 

0.080 



SOL. 



0.005 



0.020 CO. 10 



NITIOGENS 



F.A. 



0.06 



060 

0.010 
<Q. 020 

< 0.020 

0.002 

0.060 

0.016 

< 0.020 



0. 30 

0-06 

<0. 10 
0.02 

0.20 
<0.01 

<0.10 



lUEL. 



0, 82 
1,30 
1.90 

74 
1.10 
1.20 
0.7 5 

1 , 20 
0.83 

2.20 



NITRITE NITRATE 



0,036 
<. 0.020 
0. 100 
0.02? 

< 0.020 

< 020 
0.006 

< 0.020 
0,009 

0.02D 



0. 180 

^.0.200 

500 

0,180 

^0.200 

-c 0. 200 

0.060 

<O.20O 
0, 100 

< 0.200 



S.S 



38 
30 
20 
28 
15 
20 
17 

30 
16 

15 



T.S 



DATE 



298 
175 
265 
293 
235 
215 
253 

285 

258 

275 



5/6/75 
11/6/75 
20/6/75 

4/7/75 
10/7/75 

ibiiiis 

18/7/75 
24/7/75 
30/7/75 

8/877! 



RUN 



Grab 
Grab 
Grab 

24.hr 

intensive 
Grab 

Grab 

24- hr 

intensive 

Grab 

Grab 

12- hr 

Intensive 

Grab 



TABLE 4 - Konquon River - 1975 Water-Quality Study 
Statlo^n #10, Sewage Drainage Ditch 



J DISSO'LVED 03ffGEHCMG/L) 


TEMP. 


BOD J 1 


BACTERlAl/lOO 


ml 


PHOSPHOiOUS 




NITEOGINS 




S.S. 


T.S. 


i 
DATE ROT 




MEAN 


MAX. 


MIN„ 


MEAN 


MX. 


MIN. 


TOTAL 


FECAL, 


STKEP. 


TQiTAL 


SOL. 


F.A. 


KJEL, 


NITRITE 


NITRATE 












50. 






S»i, 


«! 




4.100 


3.100 


8.70 


12. 'lO 


< 0.020 


< 0.200 


25 




16/4/75 


Lagoon 




I' 






































Sample 




'" 


- 


- 


- 


7.0 


= 


- 


640 


100 


80 


2.700 


2.200 


1.50 


7.40 


0.580 


0,530 


5.d 540 


5/6/75 


Grab 




1 


* 


- 


™ 


26.0 


- 


- 


15,600 


1„500 


50 


2.700 


2.700 


2.50 


7,yo 


2,000 


1.200 


30 


145 


11/6/75 


Grab 




1 

i 


- 


- 


- 


)1.0 


- 


- 


- 


! :M' , 


" 


3.100 


2.400 


2.40 


6 10 


0.220 


< 0,200 


20 


520 


20/6/75 


Grab 




^ I.. 8 


3.2 


0'.8 


23.8 


8.3 


18.0 


1.4 


64,590 


2,990 


960 


3.067 


2.084 


1,00 


5.88 


l.O'SO 


0.277 


20 


576 


24/6/75 


24- hr 

intji naive 




J 


- 


- 


- 


s.o 


- 


- 


3,600 


160 


250 


2.300 


1.400 


- 


6.00 


0.020 


€ 0.200 


15 


535 


4/7/75 


Grab 


1 


'! 

i = 


- 


- 


- 


10.0 


- 


- 


19 ,,000 


1 , 50O 


2,100 


2.700 


1.800 


1.30 


7.00 


<0.020 


< 0.200 


15 


590 


10/7/75 


Grab 


i 


4.7 


5.9 


3.3 


22.8 


9.5 


20.0 


4.4 


626 


75 


76 


3.200 


2.700 


1.60 


4. SO 


0.376 


0.620 


25 


700 


15/7/75 


24- hr 
Intensive 




- 


i, ■•'- 


- 


* 


- 


- 


~ 


6,800 


400 


280 


- 


- 


- 


- 


- 


- 


- 


- 


18/7/75 


Grab 




■• - 


- 


- 


- 


4.5 


- 


- 


20i0 


70 


350 


5.000 


3.400 


3,20 


16.00 


< 0.020 


< . 200 


55 


615 


24/7/75 


3rab 




2.1 


2.4 


1.8 


25.8 


2S.6 


7 5.0 


2.4 


3 , 680 


> 300 


> 1,300 


5.6)0'0 


0.120 


3.70 


17.00 


0.300' 


0,020 


218 


1735 


30/7/75 


12- hr 




m 




i 1 
















! 

1 


















intensive 




^ i 




I 


';■ 






* 








} i . 




















N.B., 
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TABLE 5 - Nonquo^n River - 1975 Water-Quality Study 

Station #2, Nonquon River at Road Allowance between Concessions 7 & 8 



DISSOLVED OXYGEN OtG/L) 


TEMP. 


BOD 5 


BACTERIAL/100 ml 


PHOSPHOROUS 




NITROGENS 


s.s. 


T.S. 


DATE 


RUN 




MEAN 


MAX. 


MIN. 


MEAN 


MAX. 


MIN, 


TOTAL 


FECAL 


STSEP. 


TomL 


SOL. 


F.A. 


KJEL. 


NITRITE 


NITRATE 




m 


m 


* 


« 


1.0 


- 


_ 


- 


- 


. 


0.026 


0.002 


0.01 


0.44 


0.007 


0.650 


- 




16/4/75 Grab 




- 


- 


- 


- 


0.8 


- 


- 


310 


70 


50 


0.100 


0.059 


0.04 


0.52 


0.005 


0.010 


2.4 270 


5/6/75 


Grab 




- 


- 


- 


- 


1.6 


- 


- 


100 


60' 


60 


0.210 


0.100 :o.io 


0.80 


< 0.020 


< 0.200 


5.0 225 


11/6/75 


Grab 




; • 


- 


- 


- 


0.4 


- 


-. 


- 


- 


- 


0.180 


0.140 


0.20 


0.90 


0.020 


< 0.200 


<15 


- 


20/6/75 


Grab 




! 2.2 


3.6 


0.8 


23.3 


1.6 


2.0 


1.0 


414 


35 


74 


0.207 


0.129 


0.07 


0.84 


0.006 


< 0.010 


9.0 


344 


24/6/75 


24- hr 
intensive 




- 


- 


- 


- 


1.6 


- 


- 


930 


130 


10 


0.280 


0.020 


- 


1.80 


< 0.020 


< 0.200 


55 


295 


4/7/75 


Grab 


1 


1 


- 


- 


- 


3.5 


- 


- 


4,000 


50 


170 


0.280 


0. lOO 


0.1 oo 


1.60 


C 0.020 


^0.200 


20 


370 


10/7/75 


Grab 


1 


• 5.4 


9.1 


1.3 


21.5 


4.4 


10.0 


1.4 


653 


125 


150 


0.450 


0.240 


0.140 


1.40 


0.003 


<0.010 


14 


293 


15/7/75 


24- hr 
Intensive 


^ 


- 


- 


- 


- 


- 


- 


- 


100 


20 


20 


- 


- 


- 


- 


- 


- 


- 




18/7/75 


Grab 




' 


- 


- 


- 


3.0 


- 


- 


1,600 


160 


960 


0.560 


0.200 :0-lOO 


2.00 


< 0.020 


<: 0.200 


25 


340 24/7/75 


3rab 




5.1 


7.4 


1.6 


23.6 


2.1 


3.6 


1.0 


490 


100 


166 


0.330 


0. 140 


0.080 


1.40 


0.005 


< 0.010 


10 


288 


30/7/75 


12- hr 
Lntensive 




" 


" 


" 


" 


5.0 






100 


90 


40 


0.600 


0,020 


0.200 


3.50 


<0.020 


< 0.200 


50 


340 


8/8/75 


Grab 




S.B. 


1, For 

2. For : 

■ 


ntensiv€ 
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saroplii 


g,, bacter 
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TABLE 6 - Nonquon River - 1975 Water-Quality Study 

Station #3, Nonquon River at Road Allowance between Lots 18 & 19, Concession 9 



DISSOLVED OXYGEN(MG/L) 


TEMP. 




BOD 5 




BACTCRIAL/lOO 


ml 


PHOSPHOROUS 


NITROGENS 




T.S. 


DATE 




MEAN 


MAX. 


MIN. 


MEAN 


MAX, 


MIN. 


TOTAL 


FECAL 


STREP. 


TOTAL 


SOL. 


F.A. 


KJEL. 


NITRITE 


NITRATE 


S.S. 


RUN 


_ 


_ 


_ 


_ 


1.0 


_ 


_. 


100 


70 


20 


0.110 


0.065 


0.01 


0.70 


0.005 


0.010 


1.9 


270 


5/6/75 


Grab 


• - 


- 


- 


- 


2.5 


- 


- 


70 


30 


10 


0,120 


0.040 


<0,10 


1.30 


0.040 


< 0,200 


5.0 


215 


11/6/75 


Grab 


- 


- 


- 


- 


1,4 


- 


- 


- 


- 


■ 


0.110 


0,080 


0.10 


0.90 


< 0.020 


< 0.200 


5.0 


245 


20/6/75 


Grab 


7.1 


9.3 


5.2 


24.6 


1.3 


1.4 


1.2 


145 


57 


83 


0.115 


0.082 


0.06 


1.17 


0.009 


< 0.010 


3.0 


334 


24/6/75 


24- hr 
intensive 


7.4 


10,2 


5.0 


23.2 


2.4 


3.0 


2.2 


- 


- 


- 


0.108 


0.029 


<0.01 


1.19 


0.003 


< 0.010 


5.0 


363 


27/6/75 


lAuto- 


6.5 


9.2 


3.9 


23.2 


2.8 


4.0 


2,2 


- 


- 


- 


0.099 


0.032 


<0.01 


1.08 


0.003 


< 0.010 


6.0 


393 


28/6/75 Imatic h- 


5.9 


9.2 


3.6 


23.3 


2.6 


2.6 


2.6 


- 


- 


- 


0.160 


0.022 


<0.01 


1.30 


0.004 


< 0.010 


14 


392 


29/6/75 


1 

(Sampler 


- 


- 


- 


- 


1.4 


- 


- 


1,900 


1,400 


260 


0.160 


0.040 


- 


1.60 


< 0.020 


< 0.200 


15 


305 


4/7/75 


Grab 


- 


- 


- 


- 


3.0 


- 


- 


11,000 


2,800 


550 


0.200 


0.040 


<0.01 


1.60 


< 0.020 


< 0.200 


10 


305 


10/7/75 


Grab 


9.1 


13.2 


5.0 


22,4 


2.4 


2.8 


2.0 


1,255 


202 


110 


0.120 


0.020 


0.24 


1.40 


0.002 


< 0.010 


8 


310 


15/7/75 


24- hr 
intensive 


4,5 


5.4 


3.4 


23.7 


5.2 


7.0 


3,2 


- 


- 


- 


0. 120 


0.110 


<0.01 


1.30 


0.002 


< 0.010 


- 


- 


16/7/75 


)Auto- 


3.7 


4.8 


2.5 


23.8 


5.4 


14.0 


2.6 


- 


- 


- 


0.12:0 


0.009 


<0.01 


1.50 


0.002 


< 0,010 


- 


- 


17/7/75 


• ma tic 


3.1 


5.0 


1.4 


24.0 


4.7 


5.5 


3.4 


2,400 


380 


60 


0.140 


0.010 


<0.01 


1.50 


0,002 


< 0.010 


- 


- 


18/7/75 


1 Sampler 


- 


- 


- 


- 


2.2 


- 


- 


2,900 


510 


590 


0. 180 


0. 100 


0.20 


1.40 


< 0. 020 


< 0.200 


5 


325 


24/7/75 


Grab 


7.0 


10.4 


3.7 


26.9 


1.7 


2.4 


1.2 


9,460 


5,460 


1,030 


0.082 


0.029 <0.01 


0.91 


0.008 


0.070 


27 


277 


30/7/75 


12-hp 








































intensive 


- 


- 


- 


- 


1.4 


- 


- 


400 


140 


120 


0.120 


0.020 


<0.10 


3.00 


< 0.020 


<0.200 


15 


345 


8/8/75 


Grab 


N.B 


1. For 

2, For 


intensiv 
intensiv 


> sampli 

> sampli 
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ig, all o 
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TABLE 7 - No'nquion River - 1975 Water-Q'uality Study 

Station #4, Nonquon R'ver at Road Allowance between Concessions 11 and 12 



DISSOLVED 0)ffGEN(MC/L) 



MEAN 



MAX. 



7.2 
6.6 
6.8 



M.B. 



10.6 
9.4 
9.5 



For 
For 



MIN. 



3,. 7 
3.3 
3.6 



n tensive 

ntensiv* 



TEMP. 



25.3 
22,0 
24.4 



rg, 



sanpli 
sampllTig 



BOD 



MEAN 



1.3 
1.6 
1.2 



bacter 
all o 



1.8 
2.2 
1.4 



a counts 

er parame 



t!i 



MAX, 



MIN. 



1.0 
1.0 
1.0 



re geoiui 
ters are 



bacterial/ 100 ml 



TOTAL 



419 
558 
298 



trie mea 
arithmet .c means,. 



FECAL 



33 
42 
28 



STREP. 



106 

75 

116 



PHOSPHOROUS 



TOTAL SOL 



0,096 
0.110 
0.054 



0,061 
0.036 
0.041 



NITROGENS 



F.A. KJEL. NITRITE NITRATE 



0.02 

0,23 

<0.01 



. 90 
1.40 
1.2 



0.006 
0.002 
0.005 



<0.010 

<0.010 

0.010 



s.s 



T.S 



290 
263 
315 



DATE 



24/6/75 
15/7/75 
30/7/75 



RUN 



24- hr 
intensive 
24- hr 
intensive 
12- hr 
intensive 



i 



TABLE 8 - Monquon River - 1975 Ma t«r-Q|uality Study 
itation #5, Nonquon River at Seagrave 



MSSOIVED OXYGEN '(MG/L) 


TEMP. 

Op 


BO'D 5 


BACllRIAL/lOC 


ml 


PHOSPHOROUS 


NITROGEiS 


s.s 


T.S, 


DATl 


ItW 




MEAN 


'MAX, 


MIN, 


MEAN 


MAX. 


MIH. 


TOTAL 


FICAL 


SHIP. 


TOTAL 


SOL. 


F.A. 


IJEL. 


il'TRITI 


SITMTE 




6.6 


B.7 


4.4 


25.5 


1.6 


2.0 


1.4 


691 


210' 


76 


0,106 


0.032 


0.03 0.92 


0.011 


< 0,010 


20 


290 


24/6/75 


24- hr 










































inten,Bi've 




7.0 


8.5 


5.4 


22.3 


1,9 


2.2 


1.2 


556 


191 


73 


0,110 


0.016 


0.20| 1.20 


0..002 


< 0.010 


23 


287 


15/7/7^ 


24- hr 










































intensive 




9, 1 


11.2 


7.7 


23.. 2 


1.5 


2.4 


0'.8 


8.14 


221 


114 


0.064 


0.028 


<0.01 


0.97 


0,004 


0.010 


10 


323 


30/7/75 


12-hr 
intensive 




S.B. 
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nuisances, e.g. total phosphorus, was more than 0.1 mg/1, 

dissolved oxygen levels sufficiently high to sup'pO'rt a 
warm-water fishery (more than 5 mg/1) , BODg less than, 
4 mg/1, and suspended solids usually exceeding 15 mg/1. 

The quality of the final lagoon effluent during the 
survey indicated dissolved O'xygen concentration ranged 
from 0,8 mg/1 to 5,9 mg/1 (Table 4), BOD5 concentrations 
fluctuated from 1.4 mg/1 to as high as 75,0 mg/1. During 
the July 30 12-hO'Ur sampling program, the mean BO'Dg was 
2 8.6 mg/1; the maximum value was 75.0 mg/1 and the minimum 
2.4 mg/1. Suspended solids were generally in excess of 
15 mg/1. Both nutrient and bacteria levels were high. 
It must be noted 1 however^ that the effluent did not receive 
chemical treatment prior to being discharged. The rates 
of effluent discharges during the survey were as follows: 

Period Discharge Rate 

gallons/day cfs 



June 


1 to 17 


650, 00' 0' 


(1.21) 


June 


17 


1,400,000 


(2.60) 


June 


18 to 25 


1,680,000 


(3,12) 


June 


25 to July 8 


900,000 


(1.67) 


July- 


8 to 17 


750,000 


(1.40) 


July 


17 to August 6 


300,000 


(0.56) 



The most significant impact of Port Perry's effluent 
on downstream water quality was the reduction in dissolved 

oxygen from values greater than 5 m_g/l at StatlO'n #1 to^ 
as low as 0.8 mg/1 at Station #2, 1,4 mg/1 at Station #3 
and 3,3 mg/1 at Station #4 (Tables 5, 6 and 7). During 
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the 24-hour intensive sampling program on June 24, 1975, 

the m,ean dis^eolved oxygen concentration was only 2.2 mg/1 
at Station #2; for the period July 16 to^ 18, the mean 24- 
hour D.O. 's at Station #3 were 4.5 mg/1, 3.7 mg/1 and 

3.1 mg/1 respectively. Dissolved O'Xygen co^ncentrations 
below 4 mg/1 for prolonged periods coxild have a detrimental 
effect on the warm-water biota in the No^nquon River i the 
extremely low co^ncentration of 0' . 8 mg/1 at Station #2 
O'n June 24 was considered to have been in the lethal range 
for many warm-water species O'f fish. 

Mean 24-ho'Ur BO'Dg concentrations in excess of 4 mg/1 
were measured at Stations #2 and #3,- Concentrations for 
individual samples were as high as 10^ mg/1 at Station #2 
and 14 mg/1 at Statiovn #3. At the other downstream stations, 
BO1D5 •' s were usually less than 4 m,g/l « 

Nutrient levels in the stream water increased signifi- 
cantly from Station # 1 to Station # 2 and this was believed 
to be largely due to the effluent from the Port Perry lagoons, 
Nutrient levels then decreased downstream, f,rom Station 
# 2 (Figure 2 & 3) . The general decrease in nutrient 
concentrations in downstream waters was indicative of 
the low stre,am flows and velocities which did not, provide' 
sig,nif ic,ant flushing of the stream, and thus allowed the 
nutrient to become incorporated into the macrophyto community 
and some settling of sedim,ents in the stream bed. 
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FIGURE 2 - MEAN CONCENTRATION OF KJELDHAL NITROGEN IN THE NONQUON RIVER 
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FIGURE 3 - MEAN CONCENTRATION OF TOTAL PHOSPHORUS IN THE NONQUON RIVER 
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ALLOWABLE BOD5 LOADS 



The BODr concentrations in the Nonquon River upstream 
of the Port Perry sewage outfall was about 2 mg/1 during 
the 1975 survey. Based on a final effluent quality of 
15 mg/1 BOD5, organic loads and the corresponding lagoon 
discharge rates were calculated for each month (Table 2) . 

The present sewage inflow to the Port Perry lagoons 

is about 320,000 gallons per day (0.60 cfs). For an 

effluent with 15 mg/1 BOD5 and a flow equal to the estimated 

70, « , a continuous effluent discharge comparable to the 
10 

present average inflow to the lagoons could probably be 
assimilated satisfactorily during March, April, May, November 
and December. For an April 7Qj^q of 13.2 cfs, each lagoon 
cell (15 acres x 5 feet) would have to be emptied over a 
16-day period. 



The allowable BOD5 loads as calculated did not take 
into account the temperature difference between winter and 
summer. Because biological and chemical activities in the 
stream are slower at lower temperatures, the allowable loads 
for the winter months were probably under-estimated, and those 
for the summer months over-estimated. Therefore, it might 
be feasible to use the flows for the return period of 5 years 
instead of 10 years for winter discharges. 
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